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Active 
4 	 I 	 o 	 4 	 I 9) 	 5 	 I 9) 	 0 
1. 	 5 	 1'lt'10 LI1)llJ1tU 
9,  
0.6 - 1.0 1Jfl./l 11iflfli1J 
M'I1TU 	 Th1flflh1Jl1NF'I1111 
	
9' 	 91 
Lt) if1fliT)1O (Seed correction) 	 nrhn i2JThiii1O 1fl ' 	 OflJi 	 irn 
']1ffl4 5 	 bJ1%3' Seed 1 - 2 	 1JJ Dilution water (il 
n) 
	
31 	 01 
9) I 4 	 o 4 	 0 	 o 0 4 	 I 	 4 9) 	 4II 2.nin1i11nni1t90 flV1i I 	 iJThi1if1i 1118fl9tfl4 'iiThHiflulJ 1W1 mi 
(Bi) 	 ibliUiTj 20Vlf(IMflL11fFjVf MIR101 5 
9, 
0 	 o 3131.. fli1i1.fltE11U J,J) 11 1I14 
3' 
	
4 	 0 4 	 911 
	
L 	 twt'ic 	 - [(Dl-D2) - (B1-B2)fJ x 	 1tii 
9,  4 	 I 	
— 
31 	 I 	 01 4 
MV Dl = 




B2 = I 













Water and Wastewater Analysis 




8 	 4 lhi '1 4 311Ufl111 seed Correction 
	
4 	 8 	 4 4 
= 	 iiinnj10 (3000.) 





2 	 SI 	 SI 	 • 	 21 
	
i'-rndi 	 if) 	 ilThi1JNi1JfliJfl1185l-J 	 i1J1Hi'i BOD lfli'OH 
0 	 4 	 4 	 9) 8 	 I 4 
flifl1l4 l 	 flJitUVThJi 30 IJ1. 	 Jitu 	 1Lc1uJ 2.0 	 . thinpi 
	
7.0 liflAIM ii'inthj 5i'l 	 2.0 
	
21 	 SI 
	
o 45131 	 SI j9) 	 4 	 8 
Y1Di-JflUU Lflhe i Seed correction 1iiflJ !ltJ L 	 J1tu1flL1) 10 	 1Jfl 	 i-Jll1tJLJ11J 7.0 Jft/ 
8 	 4 	 4 	 8 	 8 
1WTh1 5 '14 MO&OW111WOU 3.0 lffl./M 
	
BOD 	 = [(D1-D2) - (B1-B2)f] x 
	
F 	 =2/10 	 = 0.2 




BOD WIN = [(7.0 - 2.0) —(7.0— 3.0) x 0.2 ii x 10 
= [5 - (4x 0.2) ]xlO 




4 	 1 	 2, 	 I 	 9)b ' 	 I 	 4 613118 	 61 	 4 4 	 4 3) 	 6131 1. fli 	 flhJJi1flMJi t)1 	 i1J1i1l0fl 9iiJ73Ji1i1i L1 	 iiiiic )fl)14 1-T)t1i 	 Il1 
4 	 I 	 8 4 I 4 4 	 4 4 	 I 2, 
 Ili 11,ff 	)ifThi Rapid COD Jii1i)it1fl 
	
3' 	 IJ 	 I 	 31 	 4 0' 	 3' 	 c S19) JfliUflJf11Jl1flhJ VWI 
qi 
0 	 61318 	 61 	 • 	 911519' i-aim rintui 	 IIJ 
0 	 4 	 4 	 0' 	 8 	 ,? 	 9) 	 • 	 4 	 o, 31 	 8 
2. 4iiili 
	
3) 	 3161 	 412, I 	 8 	 8 
fli1 c14 Ll1i-Ji 	 i1J) L )1 L 9) fJiflh1rnJifl41 
	
41 	 4ob1 	 I 	 3' 	 89) 	 I 	 3' '  3. inii 	 mi 1JIJ 14 	 Hf1JTh 1 9)1U1414 Uf1 
1Jifu1ii1l'uJ 
4.  
0 	 9) 0 	
0-11 M-1 CUMw 
140' 	 8 40' 
fltULfl'i 










3 	 3) 	 313 
'l1) L 	 rnJ12fl1JflJt1J1 LU 
nhl1 
	III 1't 
1IUIi DO BOD 	 ]tJfl11 
ThJi iwirn 
• ]Lt 1 
H mi9tuinQt 	 1tn1 (DO) u BOD 
1fllfl4fl11tiE11 
Azide Modification of the Winkler Method 
• '1 Dissolved Oxygen, DO 
ii 'liitD 	 1n-unu 







?T1IJ1 	 ((1)31 
11tu)1IIlfl7flt31.)d 
M1flfllvuol DO BOD I1JO 
ttiifl 
niiirnjtti tY1iN1 Ltt1 
• ]Nt1flhJ1flT5 
11ti111  Dissolve Oxygen, DO 
• The Azide Modification of the Winkler 
Method 
31 	 I, 
• i,t,intu 















fl1tl11211 Dissolve Oxygen, DO 
tneonttitni'iani 
n0oori]nhJ1n1t i i1iiiYiiThrni inii 
iinnairniii 
3 mimi 201 ha. Lothh1h1n1 
0.025 
111th11th 2-3 110i (I 110.) 
tI)b1L11 	 I 	 IiiJlhJh1 	 i 
iThiii 
fl1(fl11 Dissolve Oxygen, DO 
• ttiitjiiniinvii 
• niinilo-1a1o1-il 
• fl 	 nil1iiu (36 
• 0.025 
• 0.025 ii041ia 
• 
• n3iui@ei1uuii'11oaik1 
fl]1'111 Dissolve Oxygen, DO 
Mfl1i 
• 11110IJ 	 i1111 
YU1Di0 1t 
• i]10U1 	 fli 	 lOOIP1 I 
	 110. iLa1fl101J0f1i10-1D 
I 	 11 	 li iiii 	 flhJ'hi 
15 031 1I1I119n1YU 	 (1 	 n01i1.111a hIzii 
ifton&ui)lL0i11tJtJ1i00fi1uor01tJ ) 	 ti1 
1i1w1J1i11 1/2  U1I 





Y1 	 iJi 	 iul 	 lB%lfthl (J.) 






• iii iinnrnji 	 11 °l1hJ3t11 20°C Hiiiisiivnii 
• tl111 	 11111 	 IU1OI I 	 lU11iJi-i 110 	 fl '?YuThi0r 
• i11-1orni11J1111fnD00 4TA'T The Azide Modification of the 
Winkler Method 





• MdA Biochemical Oxygen Demand, 
BOD 1fl1fl°i-i°i1 
'IflLflIJ 111flhiflhJO] 
110 1JtY1 	 1tUifl9f1U 
lU1L'dfl3JtJflVYt11fl 










I I. 	 19051111 Dilution Water 	 I 
1 ml, YJOJ1WI1JY1WI0J IIIJAAfminMvi 
IILl)IIJD90010lhlll I J 
I 
02 
IL of Distilled water iTIJIIAIFI Temp. 20°C 
fl](114tfl BUD 
Ulln-Sum,  BOD No seeding 11iiflu1V 
• trilIni4 Rapid COD 
a 	 a  
• 	 I 	 U1lilOI1. 2 - 	 flflqJ 
• BOD 2 Dilution 
• InVADO.IU11irm Dilution 
• Blank thLOtfl. 3 1J1) (DO0 + D05 Duplicate)  
• mu 5 'hl 	 1Fli1h11 D05 
2. fflon1hiohihh1'lc 	 1°L401151 	 IVII704 DOD 
3. t 	 ,,11O11)J 	 J1futOfll'1 IIIh1LflJ Dilution water 
111J101 01106100 2 J1 
4. Ill 1 	 II 1J1h11fl1flflfl9l1Ufli0u1fl (DO) 't1l 
1 	 Azide Modification 
5. 'iii 1 IJ1 	 O1L1fl10 	 JHhh 20°11 lJh41'mi 5 111 
(DO,) 
nThi1W)n 
4108 (mg 02/l) = DO0 - DO, x 
Ilia 	 BOD = 11 	 U aft ill) 11cl)JnJ111DII1 s i'll (IInJ1L) 
DO0 = 1ö11fll11111Ih1J91I 
DO = 1aOOl 11t111111WY11 5 
1tf')uLo%nl 	 111190 1114WU1010100 (300 ml) 
Atdification (th3) 
1 ml, MnSO4 	 1 ml, Alkali-iodide-azidn 	 1 ml, cone. H2SO4 
ntdinijijot1thii 15 nfl ii 	 1Tht105fl01A (1n1D) 	 I1n05,i1J1 914 n 1 rim 1J90 










A2ide Modification (i)) 
201 Ml — 0.025 148IND 





1Wfltl1U (JflJY1) = il2J1U Na2S1O jIW 
Standardization rnNa2S2O 
IlVdIO 	 2 d3 biin11 I501JLhJn.k 
2. IhJ conc. }{2SO 2-3 1ti1 
3. JJ i 	 iii 	 20 mi. 
4. L1fl1fh1hl 200 mi. 





j 	 d 
• ]1 fl11flfl 
Parameter 










fj 	 COD 
Water and wastewater analysis 
IrA 
liI1 (Chemical Oxygen Demand, COD) 
	








14 	 8 	 4 	 8 	 3) 
flhl'11tJ T)flfl 	 nn1ni 	 Ui 	 )Thfl.I 	 I1fl1fl11 
8 44 3) 8 	 8 	 3) 	 31 
	
1) 	 fl1fl fl1tt 	 (Oxidizing Agent) 	 iiili 
flfl11 	 fltfll1) 	 1iniin 
	
3) 	 3) 3) 	 8 	 43) 	 9.1 	 44 
 l 	
4 43/ 
8fl 1 Of1l91fl1Th1 UUl f)1J1i10 	 ll'l)f1 
4I  9 	
3)4 4 	 4 	 l 	 8 	 3)43) 	 913) 	 8 43) 	 0 	 4 
NL LW1 	 J4141 	 LJ 
9)4 	 4 	 9) 4 	 4 43) 	 8 3)143)4 
inzYi 	 nfl119Ii9 Lflfl)1i 
Li 	 4)1 3)1)9/ 	 4 	 4 Li 	 3) 	 4d491 .449.) 	 3 	 4 
	
Jl Li 	 J1tJ)fl I 	 fi1111E) LJ 	 flfl41 LflJ0l,1 LU'i1 ll4fliThiLWN 3 '11J. 
4 	 4 4 3) 
	
4 	 9/ 	 49.13)4 	 4 4 	 44 9.) 
nil 	 t'iiti 5 Ti.L 	 thNfflffll1 LL lU 	 ftil 	 lJWJ L2J 
	
in i icil l n 	 niniil 
lli14fl1 l flilU )1.4fll4 	 (BOD:COD) 
0.1-0.8 LUhJUfl1.41 
31 
1. tul I 	 TtlflJflhJff11J l]i T1 ).riiJJfl 
2. 1flh llfld1 
3.  
	
3/ 	 4 	 3)o 	 4 





3) 4 44 0
cl 
 4 
IW1 J 2 ThrI. 
1. flUUJ1JL 	 (Open Reflux Method) 
2. flLlJJ 	 (Close Reflux Method) 
flu 	 lW)til'ulJifl 	 Vl'f14 
9/8 	 I 	 3) 	 3/ 	 0) 	 4 	 0) 
lL)flLlflhliit1.4?lti 
	




0) 	 0) 	 I 
ThUlflUUUIflflul 	 flIU)0fl9.l 	 L1i 0) 1J)  flu 1.iIi 	 IUfliV1J1J1 lI flltiulhl 
8414 	 44 444' 	 1491 	 31 )Th I 	 1tl 	 1'lfl Y11fl 	 LflLt 	 Ifl1N 
	










nii III Ion 	 COD 
Water and wastewater analysis 
1. 	 nIJiJ1J0 (Open Reflux Method) 
11 'n n1 
9) 	 9191 
111fl41fl 
(Ferrous 
Ammonium Sulfate, FAS) 
	
't4 (Ferroin) 	 1L1J YI1 1 JJ 
Il 	 9) 	 31 
11Ufl1 	 fl1Thfl I 
	
]i.V'V1J L1 1i]fl 	 11W1 1Lfl 1-1 
1. fl'1J K2Cr2O7 + H2SO4 




4 	 9) 
2. I1th3J1tU Cr 2 	 Il01Wi FAS 
6Fe*2 + Cr20 27 + 14H —* 6Fe 3 + 2Cr 3 + 7H20 
	
(M8) 	 (nLwi) 




31 	 , 	 31 (n 	 nn in1) 	 nn 
11ni11 	 ILlfl1L1J Ag2SO4 1i Ag 	 It11 
	
31 	
- 	 *2 	 31 
2. i 	 Iii (NO 2) u'1 	 (Fe ) 	 il1i 
(S) 
91 	 31 	 o'4 	 , 44 4 91 +2 
• fllflfi 	 L1l14 1Jfl1JLrnJ HgSO4 	 Hg 
	
3131 	 31 , 
fl1JflJ Cl IniLh HgC12 	 in Iiwnn 	 1ioi 
1~1 ' 
	
91 	 310 
1i3 J1 Hg SO4 1Wfl- 11T13J 
9)31 	 3131 	 • 	 9991 	 91 
2000 liflAd. I'TL1c HgSO4 1 mUITLiihadilill 50.0J1. Ifl111fltJ 
31 	 3)9/ 
1OO.ifl. 01 	 1 	 flTll4lJltU F-IgSO4 	 1Jl l11J'LL4 
Hg SO4 : Cl 'MIYf1f1i 10: 1 I9h.I 11''1d1 10J1. 	 i1' HgSO4 
0.2 fl'1J (HgSO4 2001JO. Cl 20 Jfl.) 
31  
• I lJfl. N ?1 	 flTh19l1 1.1 liii. 
	











Water and wastewater analysis 
QJ 	 od 	 V 
nmnunncnui 
a 	 , 	 9) 	 a 	 a 	 .91 	 L191 
	
w) I Ifni 	 U1tfl LlJtIllJl 	 11 L1 	 i11lILJW I'1flfl4 
	
a 	 a' 	 a 	 3) a 	 a a 	 a 	 • 	 3) 	 I 
'nnlmitiij1u 1 t4 1tn 	 141flL'lfUJffl1 2 
I 
t1tt1UflU"  
1. Lrn.luJwff ' 	 0 II. 	 IL 	 ThJ 250-500 IJ1I. thnnittiiii Ground Glass Joint 
1J141l 24/40 (°LL 1'0) 
2. L 	 Jacket ¶141l 300 1J1. IL 	 I1YflL1tL1JL1J 
91 	 91 	 919) 	 3) 	 a' 	 aa 	 9) 
3. 1,111U (Hot plate) 1I1113JT1t1 	 JY14 L 	 JN14L)J 1.4 	 /.'111J. '1NTritl1L11 
4. '0-1I 	 iU1l 50 IJ1I. 
a 
1. ff1l11t icii 	 If1IJT1 (Standard Potassium Dichromate Solution) 0.0417 
	
iolt uni (K2Cr2O7) 1INDIRMIT1 103 	 flL1J1 	 111t11 2 ¶3J. InTh 12.259 
nih 'Ii.IiO'U 	 &1th3J1 	 1,000 	 lI) 
2. flflWIfl 
a' I 	 a a 31 a 	 9) a 	 91a 
clw11i (A92SO4) 8.8 fl1J 1Vn 	 JU1,.I 1 ii 	 ql'1 l-2 	 L'l0l1T9c1 
flWL11'Th 9I1i 
3. (Ferroin Indicator Solution) 
11u1J 1,10 t 	 UTIift€II,Ii (1,1 0-Phenanthroline Monohydrate,C12H8N2.H20) 1.485 nih 
Lttth4iL1'l1 (Ferrous Sulfate, FeSO4.7H2o) 0.695 nih 1U1flJtL Ill13th.1 100 
4. i 	 i1i1 141 	 OJ'b'l4tJ'1flth'I (Standard FAS) 0.25 ThlI111J.UJ. 
(Fe(NH4)2(SO4)2.6H20) 98 fl11i1n"l4 	 Lhfl 	 L1J4 20 





V 51 	 a a531' 	 a a 	 a a 91 
ILnLu1 111 l-lnrn41 191 	 L'II'?' MJ1J Ll 
Thiii 4110 Th 	 10 igI. it'yl 	 nIW11f1 'U 90 
1J1 
	
30 hJ1. 	 1MIJI4 
InI1I111- U 0.01-0.15 1J1. (2-3 1J1) 	 ifl9 FAS 
FAS , lhU1/1i.UJ. = hJII. K2Cr2O7 x 0.25 
hJIl.FAS Y1 I 
5. tfl 41llYI1 (Mercuric Sulfate, HgSO) LNfThJH1 









nit 	 COD 
Water and wastewater analysis 
U54 itnirn 
3P 	 0) 	 0I 4 	 3'o 	 31 	 0 	 0.) 	 91d 
1. l 	 1tTY1 	 1111 10J1. 	 iJ1i4fl'flLL1ifl4'1fl14111tlhl ioi. 	 alluinq 
4 	 0' 4 	 44 	 31.4 
Jnn 	 li 	 fl'lY1 0.2 n
0., j 	 3) 	 5-6 0J 	 LLl11J1Th 
ll1lflUfl1 5.0 Ufl. LT d11'm'14jIfl-Iu  
0 	 .4 	 0' 3) b 	 4 .4 o,  0' 	 4 	 4 .4 	 0'O.) 2. ui 	 nic°kiii 	 nhit'h1n9c li0614 
	
nf1-Y1 15 UaJalfl 
]flW1 	 fl hl 	 ti1h 	 fl14l'1 2 '1J )1J 2 
uin9)nu1q1'MUM 
o 	 0' 	 31 	 4  
3. ',11il'i'1 (Blank) 	 nu141innrn 10 	 1ji1''1 	 fl1. 3Ti141 
44 	 0' 	 31 	 2' IO31cs 	 9/4 	 4 	 4 .4010' 	 f 9/9 
 du a 4. 	 fl1'flJ 2 	 i.uwiThil'vl 'N t'14w1J 	 nhi1flmn 40 	 IIIIl' L)?Y1' 
	
0' 	 31.4 
flh L'1l 	 1ItJ11 
 
5. 	
.o 4 30 	
nli'i.hiu 	 11'LJ'P1 
2-3 	 1lul1J'lil1c] f'IIATI  
.4 
iii FAS 
COD, 	 flJ / SM 	 (A-B) x M x 8.000 
0' 
	
010 	 A = Ijfl.IJDl FAS 	 flil1J1i 
B = Ijid.401FAS 
M 	 FAS k41/1J.1J. 
V 
	
9131 	 44.4. 	 31 I 	 3131 
nnii'ii 	 nn' ('i4nn'n 50 liflAn.) 
K2Cr2O7 l'Ii-.I 0.00417 	 /nJsuJ. t 	 Y1 	 iniim FAS 1114 0.025 13Ji/rnJ.nJ. n11i89i 
9/ 	 00 	 0) 	 .4 	 0, 	 do 	 oS 	 / 	 o 	 •o 	 91 	 .4 	 05 
1°d 
44  
1 1Jti] LfF11 	 1tUlE1 Vttl.l Y1LI Aalift HgSO4 MIJIMMU 









fl111tl1lJ 	 COD 
Water and wastewater analysis 
e 
2. 	 1J1J1J (Close Reflux Method) 
a i,fi fl 	
, a 	 a, aaa a, a' 	 , a a, a' 	 3) aa 	 a 	 LI t 	 b 3?  La9,104 
a, 
,Jn- 1nh11. 1 
4 	 a a," 	 a 	 , a a, a' 	 aLl a' a aa'i 	 319/ 
I 	 1tfl'1I't1tJ 11JJ1 
'iffinvib-061,3  
at) d a, 	 a' i 	 , a a aaa a, a' 
4 	 j 	 d 
oJo, tu 
rnititi (Digestion Vessels) 	 iutTtni (Borosilicate) J1]1 16x100 10 20x15011 
a  







* 4fl1O flfl41 20x150 JJN. 
2. 1JM1 (Block) 	 LLftflh1J9i'1.4 	 nlIithJitU 45-50 3J3J. 
9) 	 9/ 	 9? 
*1111111 ti-311A 
3. tl1i (Oven) ii 	 ulthiitu 150+ 2°C 
4. ihtsi 
5. ' 	 flJlWWl 125 
a 
fl'Ll3J 
1. 1lfr3J'b1 (Standard Potassium Dichromate Solution) 0.0167hJtuIflJ.0J. 
(K2Cr2O7 ) 	 1JI11 '4 103 °C t!h41')w12 'fli. rflifl 4.913nh1 11.4'I1 
fl114 500 IA. tLLflfl1 	 J1J1 167 1J. tti 	 iLOi 33.3 flJ PVL11J 	 t-fh 
d 	 9)4 	 9/ 	 a' 	 ' 	 3131a 
LJ4 	 L1 	 1fll11..lfl 	 1,000 
2.  
a, 	 a' 	 a 	 9?)? 	 a 	 '313) 	 a, 	 9? ¶1SLY (Ag2SO4) 8.8 flJ 	 1n 	 1JJ1fl.I 1 
	
L' 1-2 TL4 
a 	 da, 	 319/a' 	 • 	 .31 	 9/31 
L1J1 fltfl8fl L'IcI) til 
3. n 	 1J1c311gl'1ern 	 Iu1c1 (Standard FAS) 0.1 	 I1J.l3J. 
1I4 	 (Fe(NH4)2(SO4)2.6H20 39.2 fliJl,'L1iin1 5003A. 
3?)? 	 319? 	 314 	 a 	 a 	 3/ 	 , 
I1iJj'u 20 
	 1'W L'i1li1tJ 	 Lrlttrn ILI))1I1JU 1 
	
W)tJl.11fThl..1 









n1i1uiaiivJ 	 COD 
Water and wastewater analysis 
V V 
IM1191-312ff 	 FAS 
0.0167 1J1irni,i3J. 3.0 1JI. In 	 1D1in1J U 
3d 	 • 	 3) 5)4 	 4 5)9) 	 5) 5)3d5 
1.l1fl14 5.0 	 JG1UJflY1IJJ1JU 7.0 IJU1. 	 f1.1Ltfl.l t 	 itrni 2-3 1tJ 
	
FAS 	 1L1i 	 1fl1 	 13J1tU 2 fI TA  
fl-MATUIJUT IalFAS , 1in1/rn1.uJ. (M) = 1Jfl. K.Cr207 x 0.1 
49) 
J1.FAS 
4. 11T 	 tfI4 (Ferroin Indicator Solution) 
Ii10 1,10 L 	 dlJlU1 (1,1 0-Phenanthroline Monohydrate,C12 H8N2.H20) 	 1.485 
niJ it uM (Ferrous Sulfate, FeSO4.7H2o) 0.695 fl1J 	 1003Jfl. 
5. n 	 nilii (Sulfamic Acid) 
10ifl. ilJft1 1 lJfl. 
6. iai ic 	 1111llw (Potassium Hydrogen Phthalate 11I KHP) 
111 KHP 	 1 	 U. 	 tW11J11J 103° . 	 114fl1 	 fltJ KHP 
425 3m. 	 1,000 IJnI. 	 COD 19161J 500 3Jfl./I. 
	
0) 9 5)0 931 934 	 4 
nfl3J1Un3m5nfl L1.11Ltfl-1 !r1411.4 LIJLffl4 3 U1314 
7. fl'5nItl1un1ntr 
1n1itJf11nnY 486.6 3J fl. I 1111' 	 1111.1 1,000 3mn1. nri 	 101flf1 COD LY11flIJ 
500 3mn./.0fn 1 n3J i 'b 'COD 1.067 n'3m) 	 fllflL 1nlei 
4 	 931 , 
1i'W3flil 	 1'31L3 
440 8 
1111n1nrn 
91 	 91 	 91 	 31 	 0' 	 9) 	 3 ]fl'1J?f11tJflfl13.J3OU 20 % 
	
ninrnmI'icnm t1hlkJfl14 
31 	 4 
4 	 3) 	 314 43/ 
Mdlafl till ~ilafllffl-)IJU ]A 25 x 150 3J3J. (t 	 13ld1] 10 lid.) 61 
20 x 150 3nJ. (i tiiii 5 lJnt) LL J1t 
16 x 100 IJIL (1iid411 2.5 3Jn1.) l 	 U41.T31 I]11ni1 
4 	 4 	 0 01 	 4 4 4 
ijnmi l 5/ yltJ 2 IjUlfl 	 25 x 150 3Jmm. 	 i1lUi3J 	 11U1fl411 20 x 150 IJ3J. 
2. fl1Ufl3m1iUfl111JeFNli1 
Linfl1 	 (<40 3Jn./.) 	 di'Lii 10 3J. 











flit 11111W COD 
Water and wastewater analysis 
4 	 9)  in1iininri 5Jfl. ¶ 	 fl.11JJflT1 L1fl14ThL1J 5 JJa. U1t-111J 
1t1 	 1ii11frFfl'1 fl'1-t 
44 9)4 9) 	 , 	 91. 	 .4 4 fli 	 1icln2JTt1Iq1111ffi1tU1i)1fl 
	
I 	 3J1J1 IL1flfi1 Rapid COD 
	
N1i1J FAS TI 	 1-5 Iflo. 
3. L 	 111 	 11J 
	
fl lhi1"1 L0 fl 	 11011J0t1Y1110 11J1tYt0 
1ii 	 I (ti 	 nui 	 fli1Th1?V Li 	 1 
('ii 1t11LIf%ilJ1J1111n1J1 fl) 	 1L 1flI14LIi1 
4 
rni 	 in oi 
9' 	 9) 	 9) 	 3I4 	 o 4. LLfli1I0 	 1zioii 	 Itj3Jlifl 150 ± 2 lc  1Th41i1I1 2 
4 	 3) 	 9) 	 • 
5. IJ81J 2 '1fl1J' LL11'I 	 nnu1mrn 
6. 110 nin 	 (Flask) AiMaMougufl,mmal,1-2 14FA L1L1 
	
11EJJ11Th FAS 	 111111)1fl I 	 1fWl1L1)]1IL 	 ILZ11'i1 
	
( 	
- i1io 	 nh1nnh 11n41 io1n) nIitu FAS 	 1cvi 
I)111 1 	 1 	 1110Utfli UTh1tJ11tI1I1Y1Th11flJ 
iThji,i rY1 	 1ilLIYt?ILrnJ 110fl11Y1 111J1 
(2J1t.) 
0j fl.) 
16 x 100 2.5 1.5 3.5 7.5 
20 x 150 5.0 3.0 7.0 15.0 
25 x 150 10.0 6.0 14.0 30.0 
* luni 	 u 'iiflfl 20 x 150 
ni,ii,.ntu 
COD, 	 niJ / M5 	 (A-B) x M x 8.000 
'I 
4 	 49, 	 d 
L3J) 	 A = LfIAN FAS Ti 
M v B = 3J?Iil0FAS n 41 	 0014111 
M = fl,113AIMIMUN FAS ,1IWli.UJ. 









fill 	 111LJ 	 [S1] 
Water and wastewater analysis 
3) 3) 
IUD Iff
1. 	 11 	 1fli1 COD '1 
43) f11lf1 	 11I 	
a
Jfl COD tLil 	 1i*I1 COD 
fh COD 	 i1EiJfl1 95% lialfil l COD THA503i 
2. i1diiiin 	 n1tiu-nnn tt 	 inivJiii 10 3ifl. 	 if). 
a 	 9/ - 	 a 	 9) 3/ 3. 611W 	 141ldt) 	 J1flfl'fl 2000 3Jfl.Il. 	 NJ1J HgSO4 L 	 fll.VlAlt3 LIu1 	 iLIIi1'Ic 
3)  
	
h11'Jt)tY1 5 Jfl. )1Ili HgSO 	 tN 1.5 nJ flWdJ HgSO4 	 1fl l41JtiTh1 
4, 	 tn1tit&hj 1OIntnIThJ 
3 
flG1WVltJ fl1t 01 ii 
	
J1 	 U1)]fl1'1fl'FitUl4] 	 1 1thtTh1JfllJ 
1 Rapid COD 1tt 1flfl1 	 Lfl 	 ithin 	 itJititi' 	 1JIJN 
al MLIM Vill)'L1JlJJif) ntitu tnrn (L1 	 rntn]) 
Lt1fl1fl1fl6l 
5. 111 	 t1 flJ'l1Jll 
6. FAS Mmum1111'l1 1 
	
lJ4ilJ1fl1 f1LWJ1F1IJ 










Water and wastewater analysis 




o, 0' 199l 19 
	
a 	 19 U I ltNl4l L]iYthfl%Lt 	 J'1O 	 Thi,JJiU Il?l1Ji 
4 	 o, 	 a, 	 a
fln'liffYuL11) 
a al 	 3139 	 99 	 4 	 31 	 a 0' 	 01 44 
n1mnjiw 
a 	 39 a, 	 4 	 9) 	 4 	 a 	 4 91 	 4 31 	 a 
fl 	 tllt L11I tVN1111l1 	 J1'1'I 	 t11t41 IQ 
4 	 I 	 I in 	 ij n'gu 
1. 11J1U1 30 3J11. 
2. TJIi11J111A I 
3. 1l 	 (Block) 
4 
fll1J 
1. m 	 0.1 utrh 
2. fl lfliid 'ifl  
a, a 	 Ia, 4 	 a 
3. 1 
	
	 1't3J1 0.02 	 1J1I 	 0.1 V013-A 100 








l'ti)Th7L1 1 IJ?1. 	 lUffl 
2. LhiNV64111 0.5 Ufi. 
3. 3 lilI. LL1fl.1 
4. Ifll11Lfl1flNI 




31 	 a 	 J 	 310131 	 • 	 aa'b13/a 	 4 	 9199 
6. ]flflh 	 L)tJJ1fl 	 11111t) iii I'1.4 1'wn,ui i 	 11141fl.L (4) 111l 
3)319144 a9) 	 I 4 
- eii 1 	 U101 I YIJ1J1 b 	 1 	 1li11It) 0.1 
7. 1 -4 1IJ 	 &i 	 diiii' (6) II 1LfWlf1 COD 
8. i 	 f1TY1T11J11 COD IAkhffflil 800 IMAM. 110 
9. Ll 	 t1cUJ't1f1L2i,1 0.02 1.l8 '1Th 1 .rn. 
0' 
10, L)J11 1.0 md. I1'I1IWl 
11. Ajfllflifl~iflLCAJU 3 lild. 
12.  
11 	 , 	 uvrH- 1 COD 	 n1111 t'vhi',j 160 1Jn./l. tL1fit'Lrni1 COD 44MI 160 Jf1./ 
11. 	 0.25 2J1. 1 	 L'fl'Y'11 COD 	 [WI')' 160-640 Jfl./1. 
1LIl'fl1 COD 	 i'w'ih 640-800 Jfl 









'a' 	 4 
-- 
,o, 	 4 	 • 
• I 	 1fl1tThJ1LL 	 fl 	 ]1iiBfl1 	 JTl1l11BBtJ1' 
1 fl12'lf1 	 Jt4B 1BBB 'l1J1 
a'. 	 a' 	 I 
• 11101 	 1T111 COD Bfl 	 fl'Bt(i'111 (Close 
reflux) 













1111 	 11411] COD 
i1I61i111jij1Jos (Close Reflux Method) 
• ifl 	 DII 
• 1e00tiDtJ (Digestion Vessels) 	 11fTt1ii1J)'1t111fJ TEE 
• J0D (Block) 	 IIli1J1Jt14 	 1 	 iFJ5$ f11121fl 
45-50 1151. 
• fl1tffl1uI 1U114tiDfllJUIM1iIrh1 
• cosi (Oven)t1sJ1flfl15 	 rnDjsJs11tu 150±2 °C 
• 1Il1 
• intJn -u 
11 1fl fl ] 
• 10 Chemical Oxygen Demand, COD 	 iitugon't1u 
flO fit) tiff ell fJfY1 	 ti9iiifl ii8t1 	 I'M 2J 
f1 fl1Ltf1l] 
11]flPlctlJliI)1 Chromic Ilaz Sulfuric acid Milf,10A  
din Reflux 	 1ffltltJflhLtfjTh11tll1J8 Potassium 











Close Reflux Method 
t-)1111tfl COD 
• tT1 
	 ION lV1lj th1h3'SLUM ( K2Cr2O7) 
• i1 	 1n1 	 (FAS) 
• 1 	 (Ferroin Indicator Solution) 
• 0i4iin (Sulfamic Acid) 
• 1 	 1J1c14l1.JtW1 	 11I11191 (KHP) 
[Close Reflux Method 
-- 	
49 	 : 	 91 	 bl9/ 2. ni 	 imwojiwi (io LTh11 
91 
]fl11flJ 5 iL) 
3/ di o 	 29 
fl1L1Th1B]B 11fl11Th1fl112J 
B] COD B] til 	 1WBtJ1' s )Jfl. It 	 UI 
29 	 493)0 	 9 	 9) 	 29 	 99 
I1Bfl 	 1B1i1]1]Bfl')1nflUh1 U4fl B 
ninm s wi. tJiiiJu 
Close Reflux Method 
A. ]l1113JB1 COD 	 OIJf11J1flhJfl 
39149 	 1 	 1 	 91 
J1t1 Ill )l1flEU4 	 CL] 	 ]fl3t)tiflii 5 
99129 	 • 	 99 	 9 
ij. (nfl] 3 1JC.) LLCII UhitiCti 	 1J1W)Cfl]i 
49 	 99 	 31/il' 	 13 	 3) 
entrn tin 	 (nin.i 2 	 100141)Ifl4 LII 
mi s .rn. tiiuiini 
Close Reflux Method 
• 0. 	 91: 	 o 
- VI1tI1i11B (Blank) IBU1'fl.liIltlU 5 JI1. 	 1Ifl] 
t1III fl,ifli 
:3 	 9/ 
* i1W11-11THMIN 2 ¶1 Ll4Lt 	 JiB tOfl1'lt 
	
999) 	 9 	 o1 
Bfl4J 	 OitJ1'UiimlJB 
6 MflaA ('Juii4)  
Close Reflux Method 
o 9) 
3. iCidiiiC1l till 11LwJ 
1AIMUM 3 3Jtl. 1141ti)It1DB 










Close Reflux Method 
5. JiiL161i Ji4tthntL11 







aJ  150 
± 20 c LIuI11 2 
7. WAMIJ 2 '')lJ' 	 1fl11flJ1-J 	 11'L'U 
Close Reflux Method 
8.  
fl)J 
9. l 	 lPll1f) 1-2 110I1 
5 	 4 
10. I11' 
9) 
J FAS fl101Ii)lfl 
9 
111o' —. llfflhifl - 	 11l1l 	 (ri) 
[ii Close Reflux Method 
K-Jadl4ul 5)111. 1111 
diii+thnâin'h'u 5 IltI. 
ethfIl (blank) 5 3111. 1imF1Lfln 
I 1161434fl11;  







i3 .J 6 'A11B11 a  2 I. 
11 	 1 
Vj Close Reflux Method 
isin 2,93J. 
J1Ifl1fl1IU 	 1-2 iB! 
Ferroin indicator 
I 	 I 





— 	 I1La— thmiILLm.I (msj) 
	
a 	 I, 
	
fill 	 111l COD 
flTh1 
-1109, Mg/1 	 = 	 (A-B) x N x 8000 
A 	 A 	 = 3JtIv111 FAS 	 1fl1lB1Bll1JtI.3t 
B 	 = 21&1J113FAS 	 fih11BlP31311U1'l31 
N 	 = 	 i31I11311113 FAS ,U811111 
a 	 d9, 
nh 1 Uw 
o 
• 
d 	 q 	 a, 	 d 	 4 
• 
lullfl'-d-wParameter 
a' 	 61 	 61 	 a! 	 4 
• 












2. in ok 
3.  
4. T1 flflfll 
5.  

















fl1Lfl1iUilJ 	 Chlorine 
Water and wastewater analysis 
fl1fl1flflJTh itUf) 	 T9 flfl11 
1. fli t11lJ1tUfl 	 (Residual chlorine) 
4 W' 	 31 	 1 	 - 	 4 _ 	 91 
thtT4fl 	 I 	 flfYull11lflfl11i1 	 Lf1111th1J1t 	 flW1Th1 fl 
lodometric Method 
lodometric Method 	 111 -l1 )1 
4 4 	 4 	 Il 3 
	 3 4 1'1flfl1t1 	 Lu111flJ14 	 LJWL LWI''. 
Cl2 +21 	 > 2 + 20 
1lunin A 12  tn 	 irnoiiint11intt 	 ur 111if)J1flhi 
93W4o4 	 444 
uiwLJ tit,j1neim 
12 +tl1u11. 	 > 	 11 
9! 91 	 33114 	 ! 	 IW 	 919' 
fl1J1i1J)fl L1ntIt114'h.I141 tL1Thf1111 fl1 
t9rL4 	 Itl'k'1 (Na2S203) 
12+ 2Na2S203 	 > Na 2S406+  2NaI 
12 + 2S20 32 	 > S4062  + 21 
4 	 I 	 / Jt A1lJfltU 
1. Erlenmeyer Flask 100-250 ml sized 
2. 100 ml Pipette 
3. 100 ml Measuring Cylinder 






 flL'tJ2N1. (Acetic acid, cone (glacial), CH3COOH) 
2. (Potassium iodide, KI, crystals) 
3. i 	 ui wTh Na2S2O3: 	 l'11i Na2S2O3.5H2025 fl1J 11fltl1.fl1 '14 
LLL111.LI1W V101 standardize 
1 
1103!Ti.fl14 2 )111tl Ll1fl1 standardize 0.1 Ut)3JI 1t.I 
1 Standardization 	 1L1J1 (Dichromate method), 0.1 iTh'27il K2Cr2O7 : 1t10 anhydrous 
4 	 9! 	 9144 
K2Cr2O7 4.904 flJ11414iflri4 t1i4'l 1 ?t 
o ! 	 — 91 
WTL.flfllTt4 80 1J1. 'I1Y11.1 Flask LJfflL 1 3M.-UN cone. H2SO4 L3Jl0 J?L'UtN 0.1 	 J) K2Cr2O7 
9/ 	 '1 	 4 4 	 4 
U 	 1 fl1J1i 	 KI 	 11..13J1 6 'i.!1'1 	 lfl 	 fl'11W11J 0.1 L1tY11J1'I Na2S203 	 12 nçjn 
fl1fl1t1M1.fl1') IUJ 1 	 V1 	 1fli1tt 	 I?1W3 II1LtlLlIlIJb1,j 









fl151Ifl11U1flTU 	 Chlorine 
Water and wastewater analysis 
	
Normality Na2S2O3 	 = 
ml Na2S2O3 
4. 1 	 0.01 	 Na2S203 (Standard sodium thiosulfate titrant): 1 
	
1fl Ufl1tJN 0.1 
	 Jt1 Na2S203 l 	 1TJJLJ111 4 flJtJlJ5fl7t1TD 
7IJO iifl'3J (t 	 11tfltJ 1 
'S 
	
standardize 1 	 1tfl1J 	 3) 
a 	 9/ 5. 1Ltl: 	 1tJ1J.1J'11Jt 5 fll 
	 1 t115 
15 	 3? 
359) 	 9/q31 iu LflL1flnu Nf1ifl14 114 L1]l14114fl1l 
6. 1114 0.1 
	
u11fltJ 40 flJJ 
	 KI 	 1fl111fl chlorine demand 
tThj resublimed 
'2  13 fl1J lUi4t111tJ 	 iinihfl 1 Sill t1uin 
i1 Standardization l tiii.iji 	 iiittt 40-50 	 isti 	 i'lw 	 1i.t 
Li 	 9/ 	 Li 	
0.1 
a 	 aw 	 93/ 	 a 	 dLi9JLi3) 
Flask tt11t ITh 	 3111WJ11Th 11) )11.1 	 2Jt1 11tJ I 41L 	 1t11J LV1 114 11414 
UJWn fl 	 111fJl 2-3 MAIU01 HCI 	 IM& CO2 	 flifJOIJ011)  
( utY77nJ) 
	
035 	 9) 
7. t1] 	 ]JJJ11l1JWL.l 0.0282 	 miti: flt11tJ 25 11TIM01 KI 	 1fl1flLt11J 
	
0.1 	 11t1 ti 	 1 11 Lfl1iIUWi 
( Rim 	 nisi ifl standardize 1111fl 411 6) 
n11 
	
9/a 	 S 	 3) 
1. fli 	 1J1)tJ1141: 114t 	 flJi 	 1110fli 0.01 1411Jt1 Na2S2O3 lJlflflll 30 





1 a, 5/ - 	 114 	 1n 1-10 lJn. &11 	 761 500 1.111. 
	
10 	 &Iu  
2. MUM fAJ All IMMA: tfl 5 	 (11LU14&hi1pH ht9h 3.0-4.0) dAW Flask t11J 
	
KI Lt 11u Ll1i 	 1 I fl ii 	 tttfl'Ifrn 
3. fll lTh14: 1fl14t 	 Ii 	 flftt11Wi 	 J11 114trn1'ItJ 0.01 1417d Na2S203 	 14Ji1 
12 	 fl 	 nIJ1fl11rn 1I L 	 tf1L1 	 I 	 tt1L14 1141Jl1i 
0 	 9/ 	 S/a 0) 	 01 35 	 0 	 S a Q 05 	 55) 
4. fl11.Jt1.6: 	 1fl 	 Lfl1 	 t1tflfl1t)tfl 	 ItfW1 
a, a 
]ts11s41fl1& 114114 1iItJ 0.01 U0110 Na2S2O3 TW IM410UMMI1i 	 Nl( (B 14 -) 
5) 	 9/a! 	 .0)J 	 5) 	 9/ 	 do, 	 oaJ 	 S/ 
	
t)1yU1tLfll1J0L4 lS14l.Thfl1QYTh 0.0282 11051in 1 	 1flJ, ¶)1fl114Lh1L14Ifl1J 
	
0.01 WI '1Th Na2S2O3 	 Ntfli 9l (B 1h4 +) 
fl1sfiiwtu 	 Ji 	 f1i5IIJ (Total available residual chlorine) 41vm AAA 
mg Cl as C12/L 	 = 	 (A±B) X N )< 35450 
ml Sample 










Water and wastewater analysis 
2. flllllfllOLl 	 (Chloride) 
d 	 w 	 d 
1T' 	 I 	 I11.4 4flJ 
Argentometric Method 
i'nni 
fl1V5 111 1 11J Argentometric Method 1$tI Mohr method 	 0.0141 
d. 
AgNO3 tl]1.Lfl titrant IL11 K2Cr04 1LLL J 	 0.0141 
AgNO3 (Standardize 	 11WJ111i NaCl dD1,IT1flfli4) 	 0.5 
%nin1un11u1.l 	 AgCI 94Ja3Jnl5  
Ag + Cl 	 AgCI 
Lfl11 	 Lfl 	 eJi1L1i11 
13J1tU'UF CI 11 	 AgCrO4 	 K2CrO4 	 L1L 
11iJ1t1J Ag 	 11I q4vljnlla  
2Ag -I- CrO 	 AgCrO 
111t1.1th1 llflM AgNO3 	 1JLJU 0.0282 1.43J11 	 L1 J 





1. Erlenmeyer Flask 100-250 ml sized 
2. 100 ml Pipette 
3. 100 ml Measuring Cylinder 
4. Burette 50 ml sized 
fl11rnJ 
1. it 	 LJTh 	 Ifil: t11J K2CrO 50 ni.i 	 i1n'ii LJ AgNO3 tfl fl)1.4 
ff I1 L& 	 12 1iJ' flJ U1 L1fll1ThJ1U 	 1 	 (tJ AgNO3 tti nini 
LAIJ 
2. 1 	 1WJ1Th'l1IIL') 	 t14tfl 0.0141 	 71: 111J AgNO3 2.395 fl o 2J 114111flrn4 un. tirnn 
fl 	
91 	 d 	 1 
1WIW11J 1 ZWi Iii9)  standardize W1J 0.0141 1l11t flhflflf1 
3. 1 	 1J111% 	 gi10.0l41 W11Th: 	 1110 NaCl 824.1 mg( 1ILL,' 	 1400C) 111111 
o 
fl' I14 101. 1013J11 1 fl fl1w 	 ]ifF1i I 
4. 11LfJ 1flh1JJ11' 
4.1 Aluminium hydroxide suspension: I11Ili 125 ni.i AIK(SO4)2 12H20 MID AINH4(SO4), 
12H20 1in11nt I SM 11Ii1 60°C ILI1 L3J 55 ml IJ04 cone. NH40H 9fl] 
	
trn LIA 	 1l 1 
It= difi-m-nq 
4.2 	 5 flJ 111 95% C5H5OH 500 ml 
fl14fl 500 ml 









d: 	 44 
fl1lfE11%fllYtJ 	 Chlorine 
Water and wastewater analysis 
44 	
t) 	 o 	 ) d  OU 4.3 ll fl11c1 1 	 14 	 fl 	 91 : 1t1]J 40 	 J NaOH 	 n 	 a loll 1 1 Foll  
4.4 fl Hi12Jt4 1 	 tSfl' 28 ml Conc. H2SO4 krjU1n~U-Q1A-11j1AlV 1 VI 
4..5 HO230% 
fl1O4 
1. ni 	 : 1 	 100 ml 	 Erlenmeyer Flask 
11.110 250 ml 	 'T 
9/at 	 I 	 4444 	 at 	 I 	 I 	 a 	 I 
- 0lJiU 	 fl ]1flJillifl0ll4i1fflLfIfl1 
- ti s2 , SO, S2O 	 Ii 	 ithi14*m NaOH LJ 30%H202 1 ml 
cl 	 9/ 
P11 
91
4 fl11i'flJ H2SO4 
- 	dill! i1JVfL1J2J1fl 111'l 1tJl1J Aluminium hydroxide suspension 3 ml Mlwal 9'110d14 100 
9191at aa 	 91 	 91 	 91 	 91 ato9/ 
MI P114 	 LU1fl1.4 P1%1 1911 2-3 W1V441 	 fl 	 lflJ14ifl1.4 tfl 	 111'flfl) 1 1l11P1flP114 
at 	 44 	 Il 
L1t1P1l1i 
2. '1W,J pH ¶01 
	
1J"1&N1.i1 	 11iP11P111Lt1'1P111.4't pH 7-10 1P1U 
- i']i1111fl pH<7.0 AJ911a.w alti NaOH 1 N 
- 	 i11i pH>7.0 ti1JUi 	 ll1J H2SO4 IN 
3. fl11'1t'11P) 	 iNit 	 ni 	 1 ml Tunlolflh11tJ3J1i14W1 
11.4LP5YI 0.0141 14 	 11114fl 	 IL'11P1'1P1'1Jt2J '11 	 fi 	 U1L3J1 (Ag2Cr04) 	 1liJ 
4. Blank 9i blank l tM1i1fl'14 100 ml tt *ii.n1i (I 	 ci blank 
P1Wi. 0.2 —0.4 ml 
5. Standardization 11RIA 81M 1P1 Ili i 	 h4L1i (AgNO3) 9iL tfl 1,1 
P110011'141 Itilt Ji1 I I 1U10AWf1Pi11 	 nnn 
niiirnüi 
15 Ae 	 = (A-B) x N x eq. Wt. Of Cix 1000 = 	 (A-B) x 0.5 x 1000 
ml Sample 	 ml Sample 
91q 	 bi 	 at 
A = ml 1Jl) 4 AgNO3 Yl LII k14fl1 L )t11'I41 
B = ml 	 AgNO3 I114n1h1L'111 Blank 
N = Normality ¶J 4 NgNO3 (1i4 =0.0141) 
Equivalent Weight of Cl- = 35.45 mg 









nil 1iI 	 Hardness 
Water and wastewater analysis 
9.,  (Hardness) 
Wi 	 a 	 W1 
13fl 	 LV40 LWUfThTrflhIJ1 I 	 0111 	 fl 	 111JflW1 14U]W Ym EDTA 
blW 
titrimetric method L1fl10' 
'I 1nn1.  
EDTA 4W Chelating Agent 12J1 	 Ca", Mg'  Uaz Divalent 
Ion 
	
t 	 12Jfl1lIJ01iii Li0t1J Eriochrome Black T (EBT) Indicator 	 LA a III IIM,I,J pH 
10.0 ± 0.1 LI EBT 	 12J11i Ca" Ut1 Mg' LI0I ([M-EBT] complex) 3h4LLN (t 'iJflOO 
t3Jfl1 	 I 
M2 +2+  EBT 	 ,PH=lO [M - EBT]eompex 
	
(I) 
W 	 2 	 a Ut !J0 LI1WJ EDTA IL A"] Ca +  IL , I 00014 +2 p11014 ] 
IJe'fll) UlMihh EDTA &14 i&014 ([M-EDTAI  complex) 	 Lfl421Y1 ([M-EBT] complex) 
l2+'  	W  	2+ .a  	W   tj  	a 
'13iWTh1J Ca   00   IJf1IJ   Mg   134014   EDTA  	J0iflIJ   Free   Hardness   ions  	0 
oo14111 (M2 ) 3J1flfl QM-EBT] complex) 113J1 LI 	 1J0IJ ETB I14?Y 	 J0] L41.1 
a 
3UIJ03 EBT it 	 2 
[M - EBT]compiex + EDTA pH=IO [M - EDTA]compiex + EBT 	 (2) 
a 
Iifl114fl15tfrfl:i 
a 	 a' 	 W aaa' W 	 o Wa 	 a 
io MUUifl 01 	 11I fin 1L3J Inhibitors ui014fl1L')J EDTA 	 114 
a 
	
1T31'11 1 	 101'IOIJT3141LY11fl1J 25 ml tLt 	 11fl0141101J113 
W . ,' a' 	 aa 
50 ml tul Ot#N141IJ Ifl1WI4f1.J1fl 	 L0111l'1fl'14 f 	 LIflllI%1114 LI 11340 91t13Jf1W14 L1TTh 
a a 	 aaa a'i,iWa bi W 
	
aa, 	 a a a.'a' 
all LI 	 413410114 	 1YThO1I.fltUI1 L0t1Jl4 111110') 114flu01J111L11fl1400trft'30 fl0 1Jfl')14 
a 	 a 	 oa, W 	 a' 	 31 	 a': 310 	 31 4 	 a 
5500C 
40 	 14fl00fl 	 14J1tii' 010 fl014'L 0*0 	 it100 I N IJ33JIM 20 ml 
v-.Au1T'YA-uflalA pH 7 fild NaOH ION AiIjInflU904 50 ml 
31 
fl'330140 lii 









fill f111tTU 	 Hardness 
Water and wastewater analysis 
In 50,3410 u 	 tJni 
1. 1J1t1 J14Th 50 ml 
2. fTtJ ¶W11 250 ml 
9191 
cii 	 1 1 	 11JJ LflUfl1fl1 
I (mg/1) 
Inhibitor I Inhibitor II 
1JIJ 20 20 
Ltij5wJ + + 
1lLJWJ + 20 
>20 0.3 
>20 20 
L11fl >30 5 
+ 20 
LUJIMUff + 1 




iii 	 31 
+ )fl 	 LtLJI4fY113JflWN 
TThUJ 
1. Buffer Solution 
(NH 4CI) 16.9 g Th LL 	 AMINJU (NHOH, 
Cone.) 143 ml thwhillifl"W"MilMN EDTA 1.25g LL111'L11.1 250 ml 	 flh1flU 
2. Complexing Agents 
o 	 31 	 91 d 1t11LWltN1'1c Complexing Agents 
iAUANIT Complexing Agents t 	 Complexing 
91o0o 
Agents TI 
2.1 Inhibitor I 
pH 	 6  
NaOH 0.1 N YI1L3J NaCN 250 mg 	 1111tJ 
tt&iiui 	 I.HIJ pH 1LIW 10.1 ± 0.1 
(:NaCN 











Water and wastewater analysis 
2.2 Inhibitor II 
(Na2S,H20) 5.0 g 1t) Na2S.5H20 3.7g 
luilloh 100 ml 
91 
Inhibitor II 	 11tT1.4fl 
iJiIjIfUT&I Inhibitor II 
9 914 
11ffll 1 ml 
2.3 Mg CDTA (Magnesium Salt of!, 2— Cyclohexane diamine tetraacetic Acid) 
3) 	 I 4 I 
1131 Mg CDTA 250 mg kiTadlllwl 100 ml 
3/ 
VIWIZMOINMal 111511v complexing Agent 
Inhibitor U!I II 
3. Eriochrome Black T Indicator 
WN1Lt'1 'IUifl1 NlI!J tt1J1 1 0.5 g LL1 NaCl 100 g 
93191 
ltlJ.1rn4 
4. Calcium Carbonate Standard Solution 
11 CaCO3 	 111fl1.4 1.000 g 
	
500 ml T1 
n)J1 fJtJ q IJ11 HCI (1+1) 	 CaCO3 alfjH3jfl LJ 
11111.1 200 ml 	 J1tI 2-3V19"11"ADU CO2 'b'114 AJ Methyl Red indicator 
2-3 1tJ1 	 1 Jf) fill I 	 Lj1ll10n1ll1 3 N 'fl3 fl W!fl 
(1+1) di 	 i'in-ni 1 	 ]flI14 	 Th1i! 1 	 1 
5. EDTA Standard Soltuion (0.01 M) 
anilfiFil EDTA Disodium Salt 3.723 g 1lnttt ti1.4 1 S015 1L 'I 
VUfY)13ILt1.fl1811 (Standardize) tJtflI 	 1lJ1'll1J 
I'3JI. (iflt 4) ilTh lJ 	 UIflfl1fltJ EDTA 11114 1.00 ml = 1.00 mg CaCO3 
: 	 31 0 	 . 
25.0 ml 	 inifbitiTh 50 ml T1i 	 01111 	 lJ EDTA 
1.00 ml = CaCO3 1.00 mg I'1 EDTA 25.0 ml 1J1 flh11tJ1J1111.l EDTA TI 
MiOUTUVIA Polyethylene 
= 	 d 
Lfl!J11l' EDTA lfl1 	 15 ml tt! 14L114 
5 IJAI 1TIJ I in 	-all 	 uWti4 	 odii,im 
dill itn inlo 
25 ml) 	 Ii1fl 	 ith!fltU 50 ml L11I*0 tJ' I ml 
Ii1J 	 pH ¶1'1]tI1.4 
 
10.0±0.1 LllffDJ tL1J111 '11 









fill fl11l1t.ftJ 	 Hardness 
Water and wastewater analysis 
tII4'IU1tr5 0 	 1.49fl.W111 	 1Ut12J 1-2 110fl ttioi intu 
]1T (lf51iitu 0.2 g) 1 	 11l10 
0.01 M 	 iirn G 
t11 Lfll 
d1n 4hi 
L11J1]JJ Complexing Agent VWAT-aflMUI M50JnuYn 
tftIWJ1thTh 
a 	 3' 
2. 	 1Uifli1i1 
J~-)fl fill1w 	 Ili fill q 1191 ]90 	 JJfl1 5 mg/i 'h1 Th.iiimi 100-1000 
ml fli41Jfl1 	 iir ' tti 
]L1flJtL1 ffl11c9) Micro Buret lufil 	 1tL]'Th 11qfl.tifl1U 
4 	 a' 
WI DI 	 Ufl 	 0J'1t?t)'1 	 JLtJ U1 
fl1fflflU 
Jf1i1 (mg/1 as CaCO3) 	 = 	 AXBX 1000 
ml Sample 
W 0 	 A = 	 EDTA 11Uni rI9Lh4 ml 
B = mg CaCO3 N1JJfl1J 1.00 ml EDTA 
V 	 a.) 
1. 5 U1 	 fl1flflUJ CaCO3 LL1 Mg(OH)2 
2. nilntu 1iitJ1J1m EDTA 	 iJJitU 90% Uol 
i 	 t'1' 	 nnnrn CaCO3 MID a11lltfl3l1J 
a'  
	
flh 141'h1t'lfl1fl1 tLt1 fl2Jl.4Th 2 1.41Y1 LllI CO2 flfl4fl11i51J pH 	 iitrni4iM 	 '1f11 
a' 	 a'  
3. 1 	
' 










chlorine & Chloride vs 	 d WIll 
11ti4fl ifltil11Th lodometric 
method 1'Odi1flll4 
I' 
Ij 14 1]J11fl Ili 1O1T1 
1. Conc. CH3COOH 
2. KI 
3. 0.IN Na2S203 : lliI1fl 25g ¶01 Na2S203.5l1201141101496 
lU8lIuI0iWl3 ovArJAVOU 2 oifieitb (nqUA I MAIM O1N 
K2Cr2O7) (lflfl1jlJllllii Standardize) 
4. 0.OIN Na2S203 : 10014 0.1N Na2S203lifl2UlIl1l 
II1%III3 (flu4 2) 
5. 1fl00I11II114 : 0:111FJOUT14 5g1WWlf1f1lAnl4,8fj rnO1U 
UlDOUAdIXABA I L 
wuiini (4) 
	
6, 	 Q. IN 12: flt1111 4g Ku 	 1tUT1Ilh1 1.3g resublimed 12  1114 
i1U05l1lJ 	 i nih1 100 mL 161AUN-JAR  
VI (nujuJfi 3) 
	
7. 	 0.0282N 12  : 1I010 2.5g K1114151flail.118000 01J111VI 
ulthldwuoa 0.IN 1228.2  mLU iJ IJ1Th1 h1 100 ml, 
1fl8vi (ftujul 4) 










2. l?ItIi1 Titrate 
5mlAcetic acid 	 I gKl 
V 
Sample or DW. 
NUUl1Th0ltIthllt 
I 
3. Sample titration 
1 ml 




T1 1441 -j 




4. Blank titration 
Titrate ti 0.01 N Na2S203 
I 
I110VV0'l 1 
I ml iitii14 	 -4*~ lnv1iu 
= Titrate 9iOfJ0.01NNa2S2O3 -* 8 
Titrate 	 •,= 	 Titrate nITIJJIJ 
4111 0.0282N 11 	 0.0114 Na2S203 	
B=+ 
Chloride 
4qv.,4 	 yq 
ti 
Argentometric method or 
Mohr method 
1'nnu1 
1.140.0141N VO4 AgNO2 1i114 Titrant 
Ag + Cl 	 - 	 - 	 AgCI (0n0ll1J1J) 
2. 1' K2Cr04 1iI indicator 










1. K2CrO4 indicator: tI1l1O 50g K2CrO41 iI1Ulfl1OO AN 
AgNO3 	 UPIl 	 12 INAW3 III11)i1 
IL 
2. 0.0141N AgNO3 : tl9I10 2.395g AgNO3 	 innM IL 
3. 0.0141N NaCI : 1ID1tJ 824.1 mg NaCI (811111Y.1i 140°C) h-I 
%iin1b119i IL (fltj01 5) 
4. IN NaOH 
5. IN H1SO4 
Methods. 




U1l1 Blank 	 t11tfll 
2. 1JJ pHi 	 hflh1pH 7-10 
0'1pH<7 	 - I8I1NNaOH 
t'ii pH> 7 	 - IJ IN H2SO4 
(I)MAIMITIA084 Blank 
(2) Standardization AgNO3 1IeJ NaCI (NaCl 10 ml, + DW 90 mL) 
(3) Do samples 
Methods (cont.) 
3. Sample & Blank titration 
LPth 1 ml K2Cr04 indicator 
Titrate41jfjO.0I4INAgNO3  
End point 






E4 Dii i3iin 1nhi1L141I11Jq1m 
4 










1. EBT indicator 	 '31'1J Ca2 , Mg2 fpH10.0 IH Rex. 
	
M2 + EBT 	 [M-EBTJ 
complex 
2. Oh1niI16Y3H EDTA IJ11 chelating agent 1TTh1t)tT '14 
ionL° 'OTh'IJ Ca2 , Mg2 (Free ion) qMAJOY 1IU1SJH 4111J 
Ion Qln IMEBTJcompiex  IJ%fli)JH EBT l flilJich1iU 
[M-EBTIcomplex + EDTA - IM-EDTAIcomplex + EBT 
1. Butler solution : fl51tI NH4CI 16.9g hi conc.NH4OH 143 not 101111fl61 
1111ffliLtl5l1J04 EDTA 1.25g lll 	 13tI DW11TION 250 ml 
2. Complexing agents 
3. N4 Eriochrome Block T Indicator: NItlI 0.5g EBT 110 bog NaCl Ill 
fill 
4. Standard calcium solution: i-b CaCI1 i.iigLdlu Flask 1000 ml PIN) 
151 1+1110 (19111I1 100 ml) 0I0D QU CaCI1  02011111340 131Ii1 
fl'%l 200 ml 0614141604=11CM 2-3 IIIi I11611 111 Methyl red 
indicator 2-3111161 1JT1J1lT1flJif3JnQ14j AD 1+I110 tIIJ11I11I 
volumetric flask IL I111 IW1JI siioli&si IL (ImI = long CoO2 ) 
(na 6) 
5. 0.01M EDTA standard solution: a01e1 EDTA 3.723g ltl001bb 
l%i IL I 	 PE  
* li'll'111 standardize 0.01M EDTA standard solution 
lfllmUJIJfYIJ Standard calcium solution iiii 
fl-J13,111113411JU 7111001flol Standard calcium solution 10 
ml IinJbV1iJ 50 ml 114-AllilwohiKuNij 
sample 
.0114 Standard calcium solution 10 ml t-410 I 
iJbitu EDTA titrant AIT 	 TAMOPMIV 10 ml 
lml = 1mg CaCl2 
1 1. 11fJ1I Sample 
toniiodi 	 ff1 EDTA < 15 ml & 5mm 
1'&i1-1 25 ml 
-I 
AN DW1ii1J5I11fl 50 ml 
8 
*61 Hardness < 5mg/Ll1I101414 100-1000ml 
2. 101011 Titrate 
	
1 ml Buffer sol. 	 1-2 11 U1 EBT indicator 
V 	 1O 0.2g 
Sample or DW. 
	























Water and Wastewater Analysis 	 tJou,i (Solid) 
4 VO-3191U13 (Solid) KW  
u8114h1L1791 (Solids) 
3' 
1JOILLIN(Solid) 11fl1 	 Nrn1I tJnlu111 	 n1fit 
9tiifli Gravimetric Method 	 ] 1l14 






4 	 o 	 b1' 	 9) 	 4 Dissolved Solids (DS) 1J1tJtl 	 I 	 nl'thli tmnii 
3' 	 3' 
ad 	 0 eA 	 4 4 A c 199? 	 o 
fl1JJl1-fl 	 L1 	 lJU11Jillfl1J 




Suspended Solids (SS) 11J1tJ 	 UJll4I1 t 1tJ11'1JU 
flThfllJi1il4 ('Vi1U 0.45 urn) 	 1flflThil 11 	 103 
105 °C 
3' 	 , 	 3' 
Total Solid (TS) 'HUM641 gialugWilijiflMl 	 iin9ctJ1uii 1i 
TS = TDS+TSS 
TS = TVS+TFS 
	
w 	 I 9) 	 4 ad 	 9) 	 9) 0 ad 
Settleable Solid 	 Jit 	 L'U 	 fll1fl4 	 1 'l1J. fll4l3JiJ 
JtU'i1 fl li fl'l iEJLl11 fflJll ZJ' 3 	 qj 	 3 	 3, 
Volatile Solid (VS) 
	
t 	 iiniS 
3) 	 • 	 3) 3) 
	
44 	 0 	 0 ad 	 3? 
11 	 4 	 0 ad 	 04 	 1944 	 4 I 	 48 ad 	 4 
LihN-n1tlthWJ 550 C 'l4111T4flhJ?JUJI1111tJ 
4 0 	 I 	 44 	 a' 








tUl1J 550-600 C lJ TS = VS + FS 
ti ad 	 I  l 0i1uniinrnin 
3) 	 • 	 3' 	 , 	 3' 
1li1Jini11J 	 11 flii 	 lunl:iitno 
JiIrnmnJ 111lfln41'flf1tipJifl Ii 	 11 if 	 flflOUJ14ffl4 
4b1 	 I 	 ad 	 4 	 0 ad 	 8 	 0 
"i1) L1J 
44 8 40' 
lfl f f1 141411 1 










Water and Wastewater Analysis 	 1Jtt1I (Solid) 
1) 	 1Jt9 (Total Solids; TS) 
1) niJ (Evaporating dishes) 	 iiTU 'fl1i' 90 
2) A510444=603 091 YW(1-JJJ 4 AILM141  
3) lflii U'UlJ Water bath 
4) 1fIITh 
5) cHJ (Drying oven) &l11fi 103 — 105 °C S 	 Si 
() 	 ' 	 9)o 	 3) 
1) Nirl 	 11iJ 
	
103-105 C 14Th 1 '1fl1J 	 iii lW14lL1LWY 
2) 10-200 	 Sflj (iin1' 50- 100 ni.) 
3/ 	 3' 
oY 	 9) 
3) 1 	 J1141 1li1) U11] 	 91flJiV?UflUfl Vii 	 101 
3) 	 9)9) 	 0 	 1 	 3) 	 o 	 9)0 	 9.J 
4) )iYHi1JVitUHWJ 103 - 105 C 	 U1114MJ 1 ¶')lJ 	 Vii3h1lJUq 
10495TWIMUMOMU'dWID 111114flhJO Total Solids 
3? 	 9) 
	
=t 4 	 Sb 9)c 	 0' 	 0/9) 
5) i11L1 	 ¶4ThUfl Jt)fl 








Vii 1lJ14 &14 	 ?Yfl!,fl 	 ui il1i 
J4 
oa3)c - j__ir.L ol 	 0 3,  ui 	 ic'uiw1.rn 
(• 	 9/ 3) 
I 	
o 103 C  
li 1 i1 	 1 
0/ 
J4VifiUiH U fl 











Water and Wastewater Analysis 	 4041110 (Solid) 
mAlu-jim  
9' 
iui'nJi (inRi.) = 
	 (A-B) x 1.000 
11JJN1i1 (Ji.) 
	
4 , , 	 ,4 4 	 1 
lJJ A 	 l41HUfl1 	 fl1J, J11. U1 
9,  
B M 141 	 fltflJU1J , 
a 14 
	
2) ¶ 	 iirni (Total Dissolved Solids; TDS) 
A es 
IffThJO 
1) (Gooch crucible) 1 411 J1-J1) 25 —40 
2) ¶flfl 	 1f11Y fl 	 IJMOI Whatman GF/C U1 Flask 
3)  
4) V13510461 16111 
5) MRYf1tfH A fli' 
	
 





(nwtwiirn 103 - 105 °C 	 14114 1 ¶14. 
0 ) 
91 




3) 1W 1311 fl 5 04 F4114 fl I Zq Ili f15 	 5 UT Ti *0 DO 
	
9' 	 9' 
	
9/4 	 0 	 9/ 
	 t'i"Ifil  5 fm l)11411n l11eJ 	 )'lfl41 lu 
0 	 • 	 9) 	 0 4) 11u1J1fl4 J1 
	
1tul1WJ180+ 2 C 141 	 1-l43J 1 ¶14. 1q11 	 U1 
111fl8018 141 4flYll114Jl1 flf) 141 14flhJN TDS 
9' 	 9' 	




J)fl1 	 111)14 14111Uf1Y1 	 fl UMM1 4 % 115OLIHIMUWJJfY1 0.5 14f1. 
9, 
9 SI ¶1f11fi'J-Thlfl 









fl 15 im 511ttill. 1i1tftJ 








J14l14 	 (111 
d 
1W 	 111Th14f1 
lflWlJflN 
91 	 a' 
U'TtJ 
iin ' k, 	 l4 
4' 
115 '1 MJ114 1 
100 1J1I5 
9, 
0 0 	 11139 
1411411 	 N1l4flT5flJ' LUJ1 
100 1J1115 	 11I1T45111J 
a' a' ,1 	 0 
1)1J111U'}1'}9 180 C 
4, IIJI 14114 1 
o a' 
1111l11J14 114 LARY 




(Jn.Ri.) = 	 (A-B) x 1,000 
jis'- dini (J11.) 
4 	 4, 
MID A Ufff B 
3) 'UD 	 1IOJ (Total Suspended Solids ; TSS) 
4 
U1014flT51l Total dissolved Solids UdIT Gooch crucible 
111N 
a' 	 1119 	 a'4 a' 	 14 	 0 
1) ¶U')J Gooch crucible 	 ni°in5Orii Lo1Jluln 1flJ11tU11WJ  103 - 105 
V oqa'cl 	 4, 
14111 1 ¶14. 11fl191 	 11411l15 ll11Yl1J11L)'1 q 	 9 	 q 	 4 
2) N 	 1flfll11fl11 I 	 iiiiin 	 1t4fl51'Jfl 	 I11t"]J Gooch crucible 14 
	
1 	 O1fl1fT11)0fiJ1t1l 3 l41V1 	 111L11ThU11Wl 
1i14Thlf150' 
9 
3) 111ti" J Gooch crucible 1'U MIAJOUTiMliffli 103 - 105 °C 14114JJ141J 1 111J 	 1 
0 	 0 	 4, 
'1I1I111l4f1flJ 1411 14flThIISJ 14f1)1ITht4f11i1J Total Suspended Solids 









Water and Wastewater Analysis 
	 (Solid) 
9' 	 5' 	 3' o 3' 4))iii Gooch crucible 1J] 	 flYIthrnJ 103— 105 'C u'n Turn 
9Th14fltfl0 Gooch crucible 011 11 5l U IMU fl V15 	 IMU'ffid fl 	 4 % 
21 
91 	 3) 
140f1fl 0.5 Jn. 
 
4 






mmiadfim"flil 	 14 iim III mi 
51 	








	 (A-B) x 1.000 
lJi) A fliD 11 	 f1i1L 	 tJ Gooch crucible + 11 	 1Jfl3J (in.) Ui 
B k) 11 flJ Gooch crucible +  
4) Ti 	 inJi'i (Volatile Solids ; VS Haz Fixed Solids ; FS) 
4 
IO'Jo 
fl1)14fl1111 Total Solids 
	 J1l41 (Muffle furnace) 	 550 + 50 
3' 310 	 51 1) INV Im -ill lw14TP -OW 11rn_ 	 0J 550 + 50 C U114 1 2iflJ. 	 iii rn1 
2 	 9/ 	 5' 2) 11114 )14flT5') Total Solids 1) NJ1U1111llJ1fTh 
91 91 
i1iunu-1 }1l 1rni 	 Utlfl-TtJ 103 - 105 °C 11h4l 
	




	 9l 	 — 
	 31 
u1 	 iil1 	 uq1 full J}1 	 ii 	 nt 	 w uiicI 9 	 qi 	 9 	 91 
	
11111fl1J3' Fixed Solids I 	 iiniiti5Ii 4.0 1 °'fl1JJ' Volatile Solids 










Water and Wastewater Analysis 	 IieLLII (Solid) 
SI oSSIc 5) 
3) 	 1u 	 J
5)
1N1rn 	 iiizjJ 550 + 50 OC9NU1111wn 
51 	 • 	 I SI 	 o. 	 0 Q,]fjafIm4q1 	 4 % 
	
J14UJfl'1 0.5 IJfl. J3 
n1 91 	 Thfl 
alir-Niml-fl000,3 
LN1tJ1 550 °C 
	
1) I,1'UJ1J 14 
	
1odimjnj 
ri 1 	 1O 	 GIN141W1.Jfl 	 ru Water bath 
11 1'WJl1 LW LrnnL1 
Mal L-flWWfl 
oS) 
141tJ1iLN1 550 °C 







1J 	 cThTh14fl 
Is (JIi.ti.) 
uii (Jn./1.) 
= 	 (A-B) x 1,000 
,jidii (rni.) 
= 	 (B-C) x 1,000 
5,  
J1oti1'11 (J.) 
0,110 A fl J 1 °frn1L 	 L14LN1U1t 550 + 50 °C (Jn.) 
31  
B io i1 n1iui 	 LLH1ftu111jfl 550 + 50 °C (Jn.) 
C fl 10 UTHIJfIfIlIPM1010 (ian.) 









nil Lfl1 	Ili 	 i11J 
Water and Wastewater Analysis 	 (Solid) 
5) Settleable Solids 
1) f5 - JJ 	 (Imhoff cone) 	 O11'flJ 
2) 1111Jffl4 
3) 1411n1m'11 
1) d'13,1101 1,000 
3) 	 91 • 9) 3) 	 9) 




3) rn Vn 15 14Th 114 	 J1Lfl1flfl1 LIft14 	 /rWl 
a) 
ad 	 I 	 o 	 9) 3/ ad 
1. 11411tJ1fll41 	 n)JOthI iii 	 1 
3) 	 • 	 3? 	 3) 
2. 11' L11fl111O14 45 14Th 	 fl141J1flJ 




















•t 	 I 
I . WlOflflrnJ11Jfflh1J1111J i 
I 	 Y 
liifl 	 lttn SV30 Total Solid i 
I (TS), Total Dissolved Solid 	 I 
(TDS), Total Suspended Solid 
(TSS) 
I 	 I 





• 1fl1t1111f1 SV30 Total Solid 
• AV11150111Z-"ffih Total Dissolved Solid 1Ifi1 Total 
Suspended Solid 
• lINTh isiiiiiinimtio 
d 
1,000 mL 
• °LI'Ii-I Imhoff Cone ¶Tl11 1,000 3J1. 
(1 	 i) l 	 Jit'11 30 1.41i 
i1J1ln1thIJ mL/L 
Imhoff Cone 
Total Solids (TS) 
I. UUtl1Jt1l'I 103-105°1i t4L11 1 ¶IJ. 
411I'UTh desiccator 	 'niirnTh = A, mg 
2. I'll Sample 	 iiiiitu 	 JIL1tJ (50-100 mL) 
iilthtItJ,JU Water Bath (1000C) .lt111 
II 
tiinu 103-1050 I tIuiitii I clj. 




Sample volume, ml 









Total Suspended Solids (TSS) (MLSS) 
1. 103-1050 11 tFtaiti I ¶IJ. 
desiccator 	 'iiiiiiTh = A, mg 
A 
2. lLf15O4W3 
inithtiitu 20 ml 
Total Suspended Solids (TSS) 
111 Sample fi171lJ1ThJ1tfl tiflU'IflO.I (70-100 ml-) 
y 	 A 
L1nnun1Inh1ctla LI1WI 3O.I11i 1J1L15O 
Ii1bl1iou 
 103105°G1c 11l111I1 1 'fli. 
desiccator 	 4'fli1111fl = B, mg 
Total Suspended Solids (TSS) Total Suspended Solids (TSS) 
TSS (mg,'L) 
Sample volume, ml 
A = t1 °flht 	 fl5tThfl5tI, mg 
V 	 V 
B = i n1tflThnO+'1iilTh181m, mg 
Total Dissolved Solids (TDS) 
TDS (mgL) 	 TS - TSS 
tfi11c TS, VS, FS(MLVSS) 
ihudillil 50-100 mL 
111J 103 °C 	 INITI 550 °C 
[_VS°'TS-FS 














(2549) ni iiTtr[nn iniin 	 iirnivf 
jti i 	 inj ii 
- o' 
%tJ M15tufflfyi U= qI41 liffiflaWA. (2535) 	 oitnimiuJ M3JMfII4TI 2 f1jUnW1,14  
I I 	 1 
rniriu 	 ton 3n-rni urn'i. (2545) n 
. I i 	 0 a, 
Ij 	 Ti 	 U 	 i Th 11tJ, 
American Public Health Association American Water Works. (1992). Water Environmental 
Federation Satandard Methods for the Examination of Water and Wastewater. 181h 
 ed. 
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